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Committee Recommendations

The Committee unanimously recommends the establis

' i i€ i0na ratory to enable US
leadership and synergism in a broad array of scientific fields in the coming decades.

The committee endorses a single primary site as the most effective method of realizing the anticipated scientific program.

The Committee believes that there are two excellent sites for a premier deep underground science laboratory: Homestake and San Jacintg.
The committee admires the commitment of the proponents of the proposals to outreach and communication of basic science to the American
public. Based on the information we have received, and on the independent assessment by the committee, we judged that Homestake and San
Jacinto are very similar in their technical suitability for underground experiments. Although the committee is not charged with making a

formal site selection, time is of the essence, and the agencies need to be aware of the time-sensitive nature of the site selection. We strongly
encourage interagency cooperation to help realize this exciting opportunity for science.

At the time of this meeting the committee favors the Homestake site for the following reasons:
- faster time scale to produce important scientific results,

- less initial capital outlay to produce world-class science,

- greater positive impact on the local population,

- lower inherent uncertainties.



SCIENCE  JUSTIFICATION

|. Solar h¢U+fan___$

(Jould h'ka. 'Iv Prob& ’oﬂ Ctug OJ'"“ O'F J ;Pnr.
To do +his , need low level n{a‘vftl rwoli'e ‘-‘r;‘f;},
S FJ m A cank redvefion of cormic radietion floy,

2. Lov“& beta aﬂm;#

Addresses Fhe issve of nadure of s (.D:f-q_/ﬁﬁ'omq_
Covld be sensitive o my & 1O wmeV

Need s groq(zr alcF*H. , purer madends, achive
J'lﬁdoll‘/ i Jcoi i deas.

2. bﬂ-"‘k matier J'c.a.V'chej' (u‘u:ﬁ s dark Vh.d'_kr?.

Lookfnj of Il Juuwfs'm Mfﬁflv;!ﬁvtf _
Jit) Uu.n‘)“ +o ’ook (_mwwc-) ‘Pof noclear vecorls
il need J'urfru.n‘.-. of neutrony (_afc.r#')’ v Nro

loer rsdu‘oud:wb, IMJL J'C--’{ C?OJt.m'c..:
NVdCd‘/bl'-d"on V‘LG-;I, &;Jcrlmmw‘(l'oq Vty lmﬁov"-o.*

14. NUG(M .Dtc#

_ rote

No Fuadamertel reason ‘Br # ')-; Jo be shble

The ln"‘{ru‘#vy level mi,"l‘f- be ':)‘u.rl- arovnl +he
Covner " _ [o” r  lifetime 2

Neel In.vt_ (-a—- 1o H\‘w\) detedfor Uaulc.gvrwné ’LU

il L A8 aaa Mo Voa e B-Ph‘ f.l’-lc



SCIENCE JUSTIFICATION (cht)

5. A""MNP'P(V‘I‘Q heutrinos

Provided  Fieh evidence Por nw‘ln;w over |lofons
in +he 1077 < Am® ¢ lo™* eVt Tanse.
Most be dona unlzgrwnt Yo reduee Covmi'e Pyr.

NexH {mrq(r'q defector myl-'l- Jee do‘r shteture
s /0" Ko bc.'H-t' apfwt.nu qfev lme-.)(.:_

6. L_o;y b-.nfmc ©2 etllat on aﬁw;nb_

Thl‘J M7 be 'Hn_ AQ'I“ m&‘f"oi 7‘0 J*y% hw’ﬂﬂ'?
Pro Fer'f-;u %.uw.'ﬁfu‘cuy

Uh&erjrwnl_ Ioc.!'l‘oq l‘&egucu c_cum?g Y'7 b-'-tk(/roca.vll
allo s lu} ru‘l‘n‘uﬁ:u_ 'Frwu'
Undegremd Nocuhion frObJ} essetked F Ror /t-l"bfyt_

H‘ry y Mftnmh*f (on J‘f.;”‘ *;;.n) z
A"J’o UJM‘“&’ Por MU’J‘!‘OQ Qxfe-""'bvif

I7,. Sup(,rnwll- . htu"'f:no.r
|

Can [earn abedt vuper nove mechonism
Weuld fike Yo see Ne mfereehons of Y ’Vr,lz,):
Coull  defermine mass of beaviest nerine o

~ 30 eV
Mffout  kmds off detectorsr are needed .



SCIENCE JUSTIFICATION (ctt) -

#. Nvdear AJ'Froflv ses

Unaltr:'ﬁuliv solar fusion precesses rctv‘nu
|a borator vg?(rlmcnﬁ{ £¢+q on various nudea.r

Veacticns In an energ y N)mc net /d tn vul;‘,d-d.
Unltn"«lh)' nudcos,n#u:i: n SvP«nm( ’ X-r7 bvrn‘.r.

ete. demands simlar stoclies. _
Eﬂ-ruundn‘fd dnlh?a arise pfvt. Yo v? loewr cross

Seckors  high buckyrounds (€ormic vays) and short lifchimes
H-‘}h pover ; lov eneryy accelerctor m Uhltvavué

Cnv.troumud‘ 18 N—b.uwul‘

Q. (Geoscience

Tradikonal methods (sovface °°";7f surface Meavremes
oare  imited in inPrmefien ‘Hn7 Caly rrov-'JQ.

The vesearch in Hhiy Scitnee is  ordicdd for ,wwl. weter
resource evelvatiow, eneryy resouvrce c&'f'fn-t‘Haa‘ environ mea -
temediohion | Nuclear washe 120 lation

One needs pnderground studies, evelvebion of f)fou.uu-
over olifferent J‘P-v"'l.n.’ Seales 3 lon/ ferm m_om*oﬂ'?),

IIO- Matevriels }twlcpmu', ond T-ct-‘!nofo‘,y

The ndesgrond  lubortory oill ollov foether cerk 1w
the aren of Joor~ bu%rouno& meteriel s . c.oud-‘y ‘h:hm}vu,
and UH'N: Put-l chtnt‘ﬁJ method r: Theoe "‘!dlm‘b.vca L 1L
l‘n'odﬁ‘f‘ ™ W‘Z reearch oreag ond alloe a’u.‘f |.,frav¢-u~f
in Hhe Senritive of Frace enalysis




SCIENCE JUSTIFICATION (o)

.H. Monitoring Nuelear Tests

(74

-

Mom"vffnj of vadioeactive noble quies 13 one
of +he 'ke-’vm'z.vu for £d~¢d?7 nuelear ucrlon‘on.r.
Reliecs on measvrement of vatio of X, (Tw,= 53
o Xe (Tyy= 9.2 bee) - B Je'ud- from huclear Teactor.
Measuremest  of vodlioactvity 1 mrimcn'/%?' To
J’C_‘Ulﬂ:‘- defechion of huclear olefonations

X, Nn'erob;o,o‘;’_

M;QWbl‘q,,’ commum ties extend Po 2.5 km belo
'Hu w#-'.: J‘u'tﬁ:-c!- T‘vy arTL oL:'“'l:z;‘:‘cuIJ‘ 1‘9 J?‘v%
orth coring s-mf)u. |

N-—n/ }mror‘\n'f“ 3»09.3'{»‘0::: ﬁ, this freld cun be
anjoered 57 shdies UJ':/ UmterJ rovmd  oxceveRtonas,
The Jocutton neads fo be well chamederizad .

;")/y &rojeolvic.l} o d ;f.od.gmi cd} . E,d-flmt.
conditions Hhert are vseN/ fe Fdo 'ﬂaf-'-y nev
+¢(Jlm’?lc.l O(.Uf)'nd- 'I'p J'woh far '\\‘Fl. on o‘”vu ))’uc;'b‘.



|JHY ONE PRINCIPAL SITE 2

Sho.w‘né) cowvmmon ;nﬁm.:’f‘rub*w(
Common J&‘P.c> jurroff‘

Syner i:“He in‘hrsc'}w'ons b¢+vun f‘cu»‘ﬁ".r‘f:
- e gme |
c{on:’ dtf&rm‘)" c-cfxrfm*l

Establi shment of common FRacih B er L¢7 for

low level cowrh'n) &’)tﬂntn"‘&)

- Cridical mass 'Fw ou"-rud’ rrop’n.m.s

Nur"‘ur:ry andk &ca'h;v scenRfie environment

?uwgh cewter it scentiFie and
dechnical shff ovhich covld :uf,owf-

}6-93— Seole u.fev:nmm'/;s



i

FIG. 1 The distances of dlfferent underground sites from Ferml Laboratory
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The San Jacinto site is also judged to have great potential for several reasons:
- horizontal access allows simple and cost effective access and operation,
- lower operating costs,

- the close proximity of strong scientific rescarch universities.

The Homestake pre-proposal at present is not complete. First the indemnification problem must be solved. Second, a representative, national
group of underground scientists must be involved in the preparation of a formal proposal that describes a detailed science program and a
complete cost estimate for the laboratory. Given the imminent closure of the Homestake mine, these two issues must be solved in a timely
fashion, or the advantages which lead us to favor the Homestake site will be significantly reduced.

Like Homestake, San Jacinto could become the premier site in the world, but further work is needed. Concerns include cost, construction
permitting, and site optimization. A more broadly representative group of proposers would be desirable, as well as a comparison of the San
Jacinto site to nearby alternatives. We encourage the San Jacinto site advocates to continue working on the preparation of a proposal. If the
issues with the Homestake mine are not resolved adequately in a timely fashion, the San Jacinto site is an excellent opportunity.

The Committee has received and considered a pre-proposal from advocates for the Carlsbad Underground National Laboratory. The
Technical Assessment Sub-Committee visited the Carlsbad site and the existing Soudan Underground Laboratory. The Comrmttee believes
that both these sites have played important roles in the development of underground physics.



Charge to the Committee on an Underground National Laboratory (Draft 11/03/00)
“The Committee on an Underground National Laboratory is asked to prepare a white paper that responds to the following issues:

The Scientific Justification for an Underground National Laboratory (50%)

® To evaluate the scientific justification for a national facility for deep underground science. The committee should consider the potential
physics that will be produced by the next generation of solar neutrino, double beta decay, proton decay, dark matter, and related
background-sensitive experiments. It should also consider the possible_relevance of such a facility to other sciences and to industry.

@ Experiments (25%)
If the scientific justification for a national deep underground facility is judged to be sufficiently strong, the committee should consider
the iments such a facility might host and thus the attributes of the underground laboratory. Important issues include the depth; the
number and dimensions of the experimental halls; access requirements (e.g., desirable lift dimensions in the case of vertical access);
background radioactivity requirements that will influence ventilation, hall design, and other engineering aspects; and anticipated needs,
such as cryogenic facilities, that could have major impacts on design. The committee’s views on supporting facilities, both above and
below ground, will also be very valuable. This includes power, data, and communications requirements; shops, computing facilities, and
above-ground staging or laboratory space; and support facilities for visiting scientists (offices, library, living quarters, food services,
administrative assistance). The committee should envision a facility-an above-ground campus, state-of-the-art deep laboratories, and
support facilities, services, and personnel-that would remove many of the existing obstacles to underground experiments. The goal is to
move the US to the forefront of underground science.

® Potential Sites (25%)
To evaluate the suitability of suggested sites (Homestake, San Jacinto, etc.). This should include the potential quality of the envisioned
laboratory; estimated construction costs; the convenience of the site (road and air access, nearby towns); practical obstacles to
developing the site; the certainty of the geology (rock quality, hydrology, seismology, etc.); the plan for operating, administering, and
maintaining the facility; and issues of ownership, liability, and remediation (in case the site is eventually abandoned). It would be most
appropriate to invite proponents of various sites to address these issues in presentations to the committee.

® If an outstanding site (or sites) is identified, the committee should recommend procedures for formulating the strongest possible
proposal. It would also be helpful if the committee could discuss possible administrative structures for the laboratory: how will the
scientific community and host institution work together to guarantee that the best science is done? What structure-ownership,
management, operations - will produce the strongest laboratory?

- Back to Underground Laboratory
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